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The study describes the deterioration of the environment as a rapidly
spreading new variety ofscarcity. This scarcity is caused by the increasing
calls made on the functions (possible uses) of the environment. A conflict
is being waged between growth of production and population on the one
hand and the environment on the other. The new scarcity is manifesting
itself in increasingly severe competition between the activities utilizing the
various environmental functions; the use of an environmental function is
at the expense of the use of other functions or, to put it another way, leads
to loss of function. The environmental functions now in short supply are
economic goods. Deterioration of the environment may be defined as the
occurrence of losses of function. The latter may be regarded as costs.
The functions and the losses of function are classified in this study per
environmental component (water, soil and air). A distinction has been
made between quantitative, spatial and qualitative competition of func-
tions. This makes quantification possible, since the extremely complex whole
of environmental deterioration is subdivided in this way into a large number
of subproblems. Both the classification and the quantification have been
worked out by the multidisciplinary team of the Environment Division of
the Netherlands Central Bureau of Statistics, under the direction of the
author. Up to now we have confined ourselves mainly to the losses of
function as a consequence of qualitative competition. In qualitative com-
petition the functions do not compete with one another directly, as they
do in quantitative and spatial competition, but via an agent (chemical
substance, heat etc.) which is introduced into the environment by the
activities making use of the waste disposal function.
In the attempt to establish the shadow prices of the environmental func-
tions the costs of elimination of the agent (removal of the agent at source)
are plotted against the resultant benefits. The point of intersection of the
marginal cost curve and the marginal benefit curve yields the shadow price
of the function. At this point the social costs are minimum, while the dif-
ference between benefit and cost is maximum. The point indicates the op-
timum degree of purification.
The investigation has shown that in general the costs of elimination can
in fact be estimated. Great difficulties occur on the benefit side. Part of
the benefits can be established by estimating the reduction in compen-
satory costs (desalination canals, facilities at waterworks etc.) and financial
loss (losses suffered by market gardening, caused by corrosion etc). These
costs are engendered by losses offunction and disappear upon restoration
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of function. The expenditure on compensatory measures and the financial
loss reflect needs for the environmental functions. These amounts may be
derived from market data. The greater part of the needs for environmental
functions cannot be expressed in market quantities. Even with the aid of
simulated market behaviour the needs for environmental functions can be
quantified in terms of rnoney in only a few cases (recreation). When the
preferences for environmental functions cannot be established, in the con-
ffict between production and environment either the shadorv prices of the
functions should be explicitly assesscd or the utility of the trvo categories
of goods should be directly v-eighed the one against the other, r,vith due
observance of their production costs (the costs of elimination are the 'pro-
duction costs' of the functions) . The prices of market goods are irrelevant
here, because they do not supply full information on the ranking of the
needs r,vith regard to market goods and environmental functions; they can
even be misleading.
The classification of functions and losses of function has been performed
for quantitative and qualitative competition in water and qualitative com-
petition in air. In addition the utility of the functions and the consequences
of the losses of function occurring in the Netherlands have been indicated
in words. In this way the classification already gives some information for
the weighing process mentioned above. Moreover, the elimination cost
curves of two agents, biodegradable organic material and salination, have
been estimated. For a third agent, eutrophy, only partial elimination proves
possible (at least by treating measures); the costs thereof have been es-
timated. For salination the curve of compensatory costs and financial loss
was also estimated. For this agent it was therefore possible to dratv up a
complete cost-benefit analysis.
Environmental deterioration has important consequences for economic
growth. In this study econornic growth is defined as the reduction of scarcity
(given the needs) or, which amounts to the same thing, an increase in the
mcans for the satisfaction of wants. Environmental functions supply es-
sential needs of man. Losses of function therefore form an aspect of 'negative
growth'. Growth is still generally defined as an increase in the real national
income. This amounts to an increase in production. No allowance is made
for the loss of scarce environmental functions. The author advocates cor-
recting the national income for the costs of measures of elimination and
compensation which, in the present method of calculation and definition of
grolvth, are wrongly considered to contribute to economic growth. In that
case a new series of figures would appear alongside the existing series of
traditional national income. Comparison of the two series can form one
of the indicators giving greater insight into the final result of our economic
activities. For a correct insight into economic growth the losses of function,
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As a lead-in to the problems of growth the advantages and disadvantages
of the growth of production are recalled. Disadvantages (such as erosion)
prove to have existed as long as human culture. Flowever, there are es-
sential differences between former times and the present: the increase in
scale and the accelerated rate ofenvironmental deterioration, and a drastic
change in the relative scarcity ofgoods produced and environmental func-
tions. The various forms of criticism of growth are considered. The ecological
form is regarded as the most important one. The principal economic litera-
ture on environmental deterioration and growth is dealt with, and bio-
logical literature is also given.
